Abstract: This paper presents a conceptual framework that situates, integrates and tests, using a structural equation model, the possible contribution of management accounting systems to the management of intellectual capital (IC). Drawing on perceptual data from Chief Financial Officers (CFOs) in an ICT sector the findings are mixed. They show positive path coefficients between management accounting systems, structural capital and business performance, as proposed by the model -but none are statistically significant. Other relationships found, however, strongly support earlier work in the field of intellectual capital.
". . . there is a growing awareness that IC adds significantly to the value of a business, and in some cases, represents almost the entire value base." (2001, p.366) This strong claim on IC requires some theoretical introduction in the context of situating management accounting within its discourse -in doing so here we draw on HRA, the resource base view (RBV), the knowledge base view (KBV) and a discussion of the more mid-range pragmatic templates that have emerged over the past decade or so.
Human resource accounting (HRA)
Accounting for knowledge-based assets is not in itself an entirely new phenomenon, having previously emerged in the mid 1960s with the work of Hermanson (1964) . He employed the term 'human asset accounting' to identify his attempts at bringing people or human capital into formal financial statements, not least the balance sheet where the absence of human assets was a glaring omission (Roslender, 2000) . The difficulties involved in 'putting people on the balance sheet' were only one aspect of the second phase in accounting for the human element known as HRA.
HRA has had a minimalist presence in mainstream accounting research since the late 1970s, despite the growing awareness that people, and knowledge, were crucial to the attainment of sustainable competitive advantage by firms (Gröjer and Johanson, 1998; Johanson, 1999; Lynn, 2000; Petty and Guthrie, 2000) . The emergence of the internet, the 'dot.com' boom, and galloping market-to-book ratios have all contributed to an invigorated interest in intangible assets, processes and values. From a management accounting perspective, this has manifested itself in a growing concern at the diminishing relevance of traditional management accounting systems Johnson and Kaplan, 1987; Marr and Grey, 2002) . Many have argued that in order to regain relevance, formal accounting and management control systems have to be reshaped to take intangible or non-monetary aspects into closer consideration (Canibano et al., 2000; Edvinsson and Malone, 1997; Norton, 1992, 1996a,b; Skoog, 2002; Sveiby, 1997) . Most firms, as yet, have neither the requisite methods or tools to use that would enable them to analyse either their IC stocks or their organisational learning flows (Barge et al., 2002; Bontis, 1999) .
To remain competitive, organisations need to adopt new ways of thinking about business, not new tools and solutions designed to improve on old practices. Preventing businesses from adopting, or even from understanding the need for, new ways of thinking are the accounting-based performance measures customarily used for operational control purposes. Using this information to control a company's relationships with customers, employees and suppliers may actually trigger behaviour that impairs long-run competitiveness and profitability (Johnson, 1992) .
Surveys of both manufacturing and service organisations have found that intangibles are increasingly critical to a company's value (Andriessen and Tissen, 2000; Barskey and Marchant, 2000; Barth, 1998; Leadbeater, 2000; Litman, 2000; Ratnatunga, 2002) . Ratnatunga and colleagues (2004) cite a survey from the early 1990s showing 81% of large companies reporting no intangible assets in their balance sheets. More recently, Leadbeater (2000) found that 76% of 226 quoted companies did not record any intangibles on their balance sheet. Research emanating from the UK has found that IC leaders (firms who expect the value contributed by IC to their business to grow substantially or significantly over the next five years) appear to be more active in measuring the performance of their IC assets and providing appropriate information to management (Perrin, 2000) . Roslender and Fincham (2004, p.202) , however, based on case study research in the UK, find 'only limited evidence to suggest that IC, including knowledge management, is presently a major focus of interest' within their sample of firms. Few firms can claim the sophistication of the 'IC Statements' constructed by the Danish firms (Danish Guidelines, 2003; Mouritsen et al., 2001) . Mapping this value creating process remains the challenge for the vast majority of firms, and for management accounting.
Resource base view (RBV)
The notion that firms are fundamentally heterogeneous, in terms of their resources, competencies and internal capabilities has long been at the heart of the field of strategic management. Those that are distinctive or superior in comparison to rival firms may become the basis for competitive advantage if they are matched appropriately to environmental opportunities. This resource-based view of the firm (RBV) is a widely used theory of competitive advantage with firms advised to harness their existing resources as well as to actively develop new ones (Amit and Schoemaker, 1993; Collis and Montgomery, 1995; Kay, 1993; Rogers, 2001; Williams 1992) . Heretofore, in the economic landscapes of the industrial and agricultural eras, the main sources of economic value were deemed to be tangible in nature. In the 'knowledge' economy, people, and the assets that they bring -creativity, expertise, capabilities, relationships, competencies and innovation -emerge as the dominant economic factor (Pilch, 2000) . This is now the basic principle upon which resource-based research continues to build Peteraf, 1993; Rogers, 2001) . In effect, firms are advised to seek to maximise the returns obtainable from their advantage-creating resources in terms of value, rareness, inimitability and non-substitutability (Amit and Schoemaker, 1993; Barney 1991; Collis and Montgomery, 1995; Dierickx and Cool, 1989; Grant, 1991) .
Knowledge base view (KBV)
Since the origin of all tangible resources lies outside the firm, it follows that competitive advantage is more likely to arise from the intangible firm-specific knowledge that enables it to add value to the incoming factors of production in a relatively unique manner. It is the firm's knowledge, its ability to generate knowledge, and its ability to leverage such knowledge into economic and social value that lies at the core of a more epistemologically sound theory of the firm (Blanco et al., 2002; O'Donnell et al., 2003; Spender, 1996) . This is where the knowledge-based view (KBV), to the extent that it focuses upon knowledge as the most strategically important of the firms' resources, builds on the resource based view. Its proponents argue that highly firm-specific knowledge-based resources and their combination are the determinants of competitiveness and performance (Leitner and Warden, 2004) . However, there is insufficient consensus as to its precepts or purpose, let alone its analysis and predictions, for it to be fully recognised as a 'theory'. The debate to date represents a confluence of long-established interests in uncertainty and information (Grant, 1996) with several streams of newer thinking on a knowledge based theory of the firm in emergence.
Those who have explored the positioning of the resource-based view relative to neo-classical microeconomics have focused their efforts on describing and measuring the attributes of resources and capabilities that lead them to be inelastic in supply. Empirically, numerous studies have attempted to measure these attributes of a firm's resources and capabilities, and then to correlate these measures with business performance (Makadok, 1999; Robins and Wiersema, 1995) . Overall, this work suggests that firms that build their strategies on path dependent, causally ambiguous, socially complex, and intangible assets outperform those firms that build their strategies solely on tangible assets (Barney, 2001) . In sum, what the extant literature on HRA, RBV and KBV advises is that firms should develop strategies, systems and processes for managing both their tangible and intangible resources.
Towards a theoretical model
The identification, management and measurement of tangible resources have traditionally resided within the realm of functional departments such as finance, operations, engineering and management accounting. Highly sophisticated control, appraisal and decision-making models were developed by such disciplines. The increasing relevance of intangibles, however, poses profound challenges as noted above. Disciplines such as management accounting have responded with a research focus that has tended to concentrate primarily on the control aspects of both managerial decision making and performance. This narrow 'responsibility accounting' orientation has been at the heart of the 'lost relevance' and 'evolution versus revolution' debates Bhimani, 1989, 1994; Johnson and Kaplan, 1987; Lev, 1997) . The balanced scorecard has emerged as one attempt to regain this lost relevance Norton, 1992, 1996a,b) . However, little progress has been made in arriving at a 'standard' set of performance measures for the human asset and IC resources of the organisation (Bontis, 2001; Bontis et al., 1999; Brennan and Connell, 2000; Innes and Vedd, 1998) .
Notwithstanding this vacuum, various pragmatic templates for recognising, measuring and managing intangible assets have emerged. These aim to somehow conceptualise the "dynamic process of situated collective knowing that is capable of being leveraged into economic and social value" (O'Donnell et al., 2003, p.84) . Within these templates, a pragmatic consensus has emerged in which IC is heuristically viewed as consisting of human, structural and relational dimensions and the complex set of relationships between them (Andriessen, 2004; Bontis, 1996 Bontis, , 1998 Bontis, , 1999 Bontis, , 2001 Edvinsson and Sullivan, 1996; O'Donnell and O'Regan, 2000; Roos et al., 1997; Saint-Onge, 1996; Stewart, 1997; Sveiby, 1997; Von Krogh and Roos, 1996) . Company value is conceptualised as a combination of financial capital on the one hand and IC, as heuristically constituted by these three dimensions, on the other. These templates are complemented by various techniques such as market-to-book ratios, Tobin's q and other industry-specific models. While yet to be fully tested, they provide a common base that allows at least some aspects of business performance to be benchmarked and some comparative measures of IC to be established (Dzinkowski, 2000; O'Regan et al., 2001) .
However, the daunting challenge to develop a model that will meet the test of generally accepted accounting principles (GAAP) for external reporting, in the context of the transition to International Financial Reporting Standards, is not realistic at this time.
Less constraining is the need to develop a generalist model that can be crafted and used for internal purposes. The seminal work of Karl-Erik Sveiby, Leif Edvinsson and the Danish Guidelines provide a solid foundation from which to position this paper. This study explicitly focuses on the firm's management accounting systems in reporting internally on its repository of value-creating assets. This begs the key question of how and where to position management accounting within such a generalist IC model.
A number of researchers in this area have already begun to move away from theorising about IC research to attempting to better understand the set of relationships that it encapsulates. Bontis (Bontis, 1998; Bontis and Fitz-enz, 2002; Bontis et al., 2000) , for example, was one of the earliest researchers to develop a conceptual causal model that explored the relationship between the three heuristic dimensions of IC (human, relational and structural) and business performance (see Figure 1) .
His results suggest that IC has a significant and substantive impact on business performance; and he concluded that this relationship was likely to be industry specific. This work is the methodological starting point adopted for this paper in that we pragmatically position management accounting systems as influencing the internal structural capital of the firm (see Figure 2 ). Roberts ' (2003) viewpoint broadly supports this positioning as he suggests that accounting, as a rules-based management technology, comprises a natural element of structural capital. One would therefore expect a sophisticated management accounting department to be actively identifying and reporting on the firm's value-creating assets, including its intangible assets. Perceptions on IC value were requested by replicating the basic format from O' Donnell and O'Regan (2000) . Measures for human capital, structural capital, relational capital and performance were replicated from Bontis and Fitz-enz (2002) . The management accounting systems construct is original.
Research method and data
A lack of empirical data has been the primary constraint in attempting to further our understanding of IC and intangible values (Marr and Gray, 2002) . Focusing upon privately owned indigenous firms operating within the Irish Information and Communications Technology (ICT) sector, this study involved the collection of data from CFOs. This sector was chosen because it is fast growing, highly volatile, and assumed to be rich in IC.
The research instrument used was a questionnaire. The management accounting issues addressed in the questionnaire were identified following a literature review and a focus group session. The initial instrument was piloted with a group of CFOs to elicit responses as to suitability and relevance, with the questionnaire revised accordingly. Drawing on the extant management accounting literature, it was decided to include 15 items on different management accounting systems (see Table 1 ). A key purpose was to identify the management accounting systems in use in this sector and their levels of usage. Top number is path, t-values in brackets, *** significant at p-value < 0.01, ** significant at p-value < 0.10. Notes: *Scale from 1 to 7, where 1 = no usage and 7 = very high usage.
Utilising a variety of information sources, 385 ICT firms with at least 10 full-time employees were identified as the appropriate sample frame. Each of their CFOs, or most senior financial executive, was identified and subsequently posted a copy of the questionnaire along with supporting documentation, signed assurances on confidentiality and pre-paid response envelopes. Follow-up letters, telephone calls and emails were used to enhance response rates with those who had not responded after three weeks. The first mailing took place in mid June 2001 and the process concluded in early November 2001. A usable response rate of slightly less than 23% was achieved, representing 88 completed questionnaires, which can be considered reasonable when compared with recent surveys of similar proportions (Beattie and Pratt, 2003) .
Bias
The use of survey data raises the potential for the existence of bias. Non-response bias was evaluated by comparing the number of employees of firms that participated in the study with the remainder of the sample frame (Oppenheim, 1966, p.34) . Using SPSS (Version 11), there was no statistical difference between those firms that participated in the study and those that did not in terms of employee numbers (t = -1.078, p > 0.01). Participating firms had an average of slightly less than 52 employees while whose firms that did not respond had an average of just over 61 employees. No statistical difference was found in terms of employee numbers (t = 0.186, p > 0.01), with the former 44 firms reporting an average of just less than 53 and the latter 44 firms reporting an average of just over 50 employees. In terms of business performance no statistical difference was found (t = -0.327, p > 0.01). The mean response, on a 7-point Likert scale, for the first 44 firms was 4.82 versus 4.91 for the second 44 firms. Therefore, it is reasonable to conclude that the integrity of the data is not adversely affected by the existence of bias.
Measurement and structural model
A structural equation modelling (SEM) technique, partial least squares (PLS) using PLS-Graph (Version-3), was used to test the conceptual model. This methodology has been used in previous IC research (Bart and Bontis, 2003; Bontis, 1998 Bontis, , 2004 Bontis and Fitz-enz, 2002; Bontis et al., 2000 Ordonez De Pablos, 2002) . PLS is similar to LISREL and other covariance structure analysis (CSA) structural equation modelling techniques in that it combines data and theory to simultaneously estimate paths and loadings. However, unlike other techniques, it attempts to maximise the variance explained in a model's endogenous constructs. One of its key benefits as a technique is that it works well with smaller samples. It is also better suited to more exploratory research contexts (Chin, 1997) as is the case with this particular study. While some researchers argue for the largest possible sample size at the risk of increasing non-sampling errors, others argue for a statistical calculation of the necessary sample size. This study represents an achieved sample size of 88 respondents. According to PLS procedures, in general, the most complex model will involve: (i) the indicators on the most complex formative construct (ii) the largest number of antecedent constructs leading to an endogenous construct.
Sample size requirements become at least 10 times the number of predictors from (i) or (ii), whichever is greater (Barclay et al., 1995) . In this case, the final model resulted in no formative constructs and four antecedent constructs. Therefore, the minimum required sample size in this case is 40.
The first step was to explicitly specify both the structural (or path) model and the construct-to-measures relationships in the measurement model. The measurement and structural parameters were then estimated in an iterative fashion using traditional Ordinary Least Squares (OLS) simple and multiple regressions. This process continued until the difference between the consecutive iterations for the stop criterion selected was extremely small. As a final step, the simple regression coefficient between the component scores was calculated (Barclay et al., 1995) .
Although the measurement and structural parameters are estimated together, a PLS model is analysed and interpreted in two stages: the assessment of the reliability and validity of the measurement model the assessment of the structural model. This sequence ensures that one has reliable and valid constructs before attempting to draw conclusions regarding the nature of the relationship between them (Barclay et al., 1995; Hulland, 1999) .
The measurement model was assessed by examining for:
individual item reliability (Table 2) matrix of loadings and cross-loadings (Table 3) convergent validity/internal consistency (Table 4) discriminant validity (Table 5 ).
Individual item reliability was assessed by examining the loadings, or simple correlations, of the measures with their respective constructs. A rule of thumb is to accept items with loadings of 0.70 or more which implies more shared variance between the construct and its measures than error variance. Since loadings are correlations, this implies that more than 50% of the variance in the observed variable is shared with the construct (Barclay et al., 1995) . The one departure from this threshold occurred in the pursuit of a pragmatically credible management accounting systems construct (MAS) where a loading of 0.5 is deemed acceptable. Initial attempts at extracting a statistically distinct MAS construct from the 15 MAS items using factor analysis were not encouraging as they failed to include management accounting systems with high levels of usage. In the interests of face validity and pragmatic relevance it was then decided to exclude management accounting system items with an average mean response of less than 2.0 (see Tables 1 and 2 ) from further analysis due to their low usage levels (1 = no usage; 7 = very high usage). Consequently, the following six items were excluded; MAS5 -balanced scorecard, MAS9 -life-cycle costing, MAS10 -through-put accounting, MAS11 -backflush costing, MAS12 -functionality costing and MAS13 -MRP/ERP/EVA/SVA. Those remaining MAS items with loadings of greater than 0.50 were then deemed to be acceptable due to the exploratory nature of the research on management accounting being undertaken. This approach is consistent with Hulland (1999) who argued that items with loadings of less than 0.40 (a threshold commonly used for factor analysis results) or 0.50 should be disregarded from further statistical analysis. Strict adherence to this 0.50 threshold resulted in the removal of item MAS15 -Transfer Pricing Models from further statistical analysis owing to its 0.495 loading result. Item MAS14 -Strategic Managerial Accounting, was also removed from the final management accounting systems construct, as despite loading onto the MAS construct at 0.581, it loaded at a higher rate on an alternative management accounting systems factor concurrently. The final, if more parsimonious, seven item construct arrived at in this manner has face, statistical and, perhaps more importantly, pragmatic validity and is the MAS construct utilised in testing the structural PLS model presented in Figure 2 . As Table 2 illustrates, apart from the management accounting items discussed above, four other items (one each from the human capital, structural capital, relational capital and business performance constructs) did not load to the requisite individual item reliability threshold of 0.70 and were also removed from further analysis. The appropriateness of each of the remaining items in each construct was then confirmed by testing the item-to-construct correlation for each measure. It was found that all the remaining measures exceeded the threshold of 0.35 as suggested by Saxe and Weitz (1982) for this particular test. A matrix of loadings of cross-loadings was then produced to test each item's discriminant validity (Table 3) . To evaluate this, one compares the loading of an item with its associated construct to its cross-loadings. All remaining items had higher loadings with their corresponding factors when compared to their cross-loadings. This confirms that each of the items used has adequate discriminant validity.
As regards construct internal consistency, researchers employing PLS generally use the measure developed by Fornell and Larcker (1981) . This is computed as the sum of the loadings, all squared, divided by the sum of the loadings, all squared, plus the sum of the error terms. This measure is similar to Cronbach's alpha as a measure of internal consistency except that the latter presumes, a priori, that each indicator of a construct contributes equally (that is, the loadings are set equal to unity). Nevertheless, the interpretation of the values obtained is similar, and the guidelines offered by Nunnally (1978) can be adopted. These suggest 0.70 as a benchmark for 'modest' reliability applicable in research of an exploratory nature (Barclay et al., 1995) . Fornell and Larcker (1981) support an average variance extracted above 50%.
The results in Table 4 demonstrate that each construct has adequate internal consistency by exceeding the 0.70 threshold for both the Cronbach's alpha and Fornell and Larcker measures. With regards to convergent validity, all constructs apart from Management Accounting Systems (0.4721) reached the 50% threshold as proposed by Fornell and Larcker. However, its exploratory nature combined with the fact that this particular construct has met and exceeded all other statistical tests, renders this as acceptable. Discriminant validity at the construct level indicates the extent to which a given construct differs from other constructs. In a PLS analysis, one criteria for adequate discriminant validity is that a construct should share more variance with its measures than it shares with other constructs in a model. In order to assess discriminant validity, Fornell and Larcker (1981) suggest the use of the measure Average Variance Extracted (AVE) (that is, the average variance shared between a construct and its measures). This measure should be greater than the variance shared between the construct and other constructs in the model (that is, the squared correlation between two constructs). The square root of the AVE is illustrated as the diagonal of the correlation of constructs matrix where each should be greater than the off-diagonal elements in the corresponding rows and columns (Barclay et al., 1995) ; and the results in Table 5 confirm this to be the case here.
Findings and discussion
Conceptual models in PLS include both the measurement model for each construct and the structural model (interrelationships amongst constructs). Having confirmed the reliability and validity of the measurement model noted above, the next stage in PLS modelling is to assess the structural model (Barclay et al., 1995; Hulland, 1999) . In order to achieve this, PLS calculates indirect and total (direct and indirect) effects to establish the relative importance of antecedent constructs. This is an advantage over traditional path analysis where effects need to be calculated by hand. A measure of the predictive power of a model is the R 2 value for the endogeneous constructs (see Figure 2) . These values should be interpreted in the same manner as the R 2 obtained in the multiple regression analysis; that is, it indicates the amount of variance in the construct which is explained by the model (Barclay et al., 1995) . The structural model investigating the nature of the relationship between management accounting, IC dimensions and business performance was tested using PLS-GRAPH Version 3 developed by Wynne Chin.
The overall findings presented in Figure 2 are mixed -there is strong statistical support for the original relationships proposed by Bontis (1998) , and weak statistical support for the positioning of management accounting systems in relation to both structural capital and business performance. In terms of management accounting, the results show a positive path coefficient of β = 0.075 (t = 0.4900) between management accounting systems (MAS) and structural capital, and a positive path coefficient of β = 0.159 (t = 1.2365) between structural capital and business performance. Both paths are positive, as theoretically proposed, but are not statistically significant. Further, the direct path between management accounting systems (MAS) and business performance is positive (β = 0.066; t = 0.8170), but again, is not statistically significant. These initial exploratory findings lend some support to the view that management accounting can impact positively on the performance of knowledge-intensive firms through the mediating effect of its structural capital.
Further analysis of the management accounting systems in use (see Table 2 ) adds more credence to the validity of the 'US lost relevance' debate (Johnson and Kaplan 1987) rather than the 'UK Management Accounting: Pathways to Progress' (Bromwich and Bhimani, 1994) perspective. This study found that the majority of firms analysed continued to use traditional cost/control systems such as job costing and standard costing for their management information needs. Contemporary management accounting systems, such as the balanced scorecard, functionality costing, EVA, SVA and ERP systems were excluded, due to their low application levels or, in the case of strategic management accounting, due to a failure to meet the statistical requirements of the final management accounting construct used in the model. On a more positive note, the use of ABC/ABM was much higher than comparative surveys Mitchell, 1995, 1997; Innes et al., 2000) and its positive impact on business performance (Kennedy and Affleck-Graves, 2001) contributes to the overall positive path coefficients reported.
These results suggest that the indigenous Irish firms operating within the ICT sector, by virtue of their heavy dependence on traditional cost/control accounting systems, may be missing out on opportunities to leverage their true competitive advantage. Perhaps the views expressed by Lord (1996) are still valid today. He stated that many accountants experience difficulty in coming to terms with 'simple and soft numbers' and posited the view that the widely touted 'strategic management accountant' is but a figment of academic imagination. This could explain the heavy reliance on traditional management accounting systems and the resultant orientation towards the operational rather than the strategic. Given the increasingly intense global economic environment a re-orientation towards information systems that would enhance strategic decision making is suggested by the findings here.
On a further positive note, the results of this study are consistent with Bontis (1998) in most respects (see Figure 2) . As with his findings, positive and statistically significant path coefficients were found to exist between human capital and relational capital β = 0.443 (t = 4.3961, p < 0.01), human capital and structural capital β = 0.158 (t = 1.8057, p < 0.10) and between relational capital and business performance β = 0.387 (t = 3.1898, p < 0.01). However, in contrast to his findings, a positive and significant path coefficient was found to exist in this study between relational capital and structural capital β = 0.488 (t = 4.7366, p < 0.01), while the path coefficient between structural capital and business performance although positive is not statistically significant β = 0.159 (t = 1.2365). Finally, the R 2 or predictive power of each of the exogenous constructs in the conceptual model is as follows: structural capital 34.4%, relational capital 19.6% and business performance 25.3%, indicating the amount of variance in each construct that is explained by the model. It is important to note that the measure of business performance used here is a perceptual one. Bontis and his colleagues (2000) note, however, that perceived measures of business performance can be a reasonable substitute for objective measures (Dess and Robinson, 1984) and have a significant correlation with objective measures of financial performance (Hansen and Wernerfelt, 1989) .
These CFOs perceive that, on average, 57% of the value of their firms is directly attributable to IC confirming the growing realisation of the importance of IC in knowledge-driven economies (Backhuijs et al., 1999; Bontis, 2003; Edvinsson and Sullivan, 1996; Graham and Pizzo, 1998) . This adds momentum to the search for a conceptual framework that brings management accounting systems into IC measurement and management. Further, these CFOs perceive that approximately half of this intangible   111  2  3  4  5  6  7  8  9  1011  1  2  3  4  5  6  7  8  9  2011  1  2  3  4  5  6  7  8  9  30  1  2  3  4  5  6  7  8  9  40  1  2  3  4  5  6  711  8 value derives directly from the human capital dimension, with the other 50% more or less equally divided between structural and relational capital. These findings, based on replicating the basic template used by O'Donnell and O'Regan (2000) , support earlier work on this particular data (O'Regan et al., 2001 ) and on the Irish ICT sector generally (O'Donnell et al., 2003) . These perceptions, and the positive and statistically significant paths from human capital in Figure 2 , suggest that investment appraisal and other control and decision-making techniques must revisit the traditional view of people as costs (Bontis, 1998 : Olsson, 1999 O'Regan et al, 2001 ). The challenge to recognise human capital in financial statements is even more ambitious due to the range of judgemental issues surrounding valuation levels (Roslender, 1997; Roslender and Dyson, 1992; Turner, 1996) . Most studies on how users make decisions using human capital measurement information since the early days of HRA have met with limited success (Bassi et al., 2000; Dozentin et al., 1989; Kasper-Fuehrer and Ashkanasy, 2001; Raghurum et al., 2001) .
Conclusions
Although the RBV of the firm advocates the effective management of the entire range of resources at a firm's disposal, the extant accounting framework provides little guidance in understanding and managing the firm's intangible or intellectual resources and their effects on value creation. This study of a sample of Irish ICT firms found that there was no concerted or comprehensive attempt to measure or monitor the IC component of firm value, notwithstanding the fact that CFOs readily recognise its importance as constituting almost 60% of firm value.
As the management accounting construct that was developed makes clear, these firms continued to rely largely on traditional financial performance indicators and budgetary control to manage their business activities. These were supplemented to a moderate extent by ad hoc information from sources other than mainstream cost accounting systems. This is consistent with Bukh et al. (2002) , Low (2002) , Peppard and Rylander (2001) , Pilch (2000) and Roslender and Fincham (2001) who note that firms continue to attempt to measure the assets of the creative economy with the tools of a manufacturing based economy. Unless processes and procedures are put in place to identify, manage and leverage such creative assets and processes, firms are likely to jeopardise their future prospects for survival, prosperity and growth. Firms can no longer rely on reporting of their past and current financial performance in accounting terms, as they are missing both the strategic and knowledge-based perspectives on how to improve both their operating and market-based performance. As global trading conditions continue to become increasingly competitive and fraught with uncertainty, firms will be forced to seek new ways of adding value to their products and services in order to stay competitive.
Given that knowledge management is the raison d'etre of accounting, the challenge for the management accounting system is how to turn this comparative advantage into competitive advantage. Accountants in this sector are already struggling to keep up with and come to terms with e-business (O'Donnell et al., 2004) . The transition from cost accounting to management accounting shifted the emphasis from record keeping to 'people'. However, further evolution is necessary as the central theme of that transition was 'responsibility accounting' and the application of the 'controllability principle'.
Perhaps the Japanese orientation of using management accounting as an information service rather than a definitive set of quantitative techniques is a good basis on which to continue the transition in the context of the contemporary knowledge economy. It might also go some way towards addressing the preparer-user perception gap reported by Pierce and O'Dea (2003) and help to complete the transformation of the management accountant from bean-counter to business partner, both in reality and title.
Given the exploratory nature of this study, there are some important limitations to be noted. The conceptual model needs to be more fully defined and, given the diversity of knowledge constructs, additional measures need to be identified and tested. In terms of future research activity, it would be interesting to extend the scope of this study to include its value relevance for internal decision making purposes. The question of whether the management of these firms are adequately informed by current reporting practice or use some other mechanisms, formal or informal, would be worth investigating. Allied to that is the question of whether this issue is of relevance to the other key stakeholders in firms. Given the 'decentering' of information generally and the democratisation of data in most organisations due to technological developments, the challenges now facing the management accounting profession are increasingly complex. Together, they must respond to that challenge positively or as one American social anthropologist Jennifer James (quoted in Keeva, 1998) has stated, "The more society pushes complexity, the more homo sapiens will push back and take back autonomy". There is unquestionably much more that management accounting, and management accountants, can do in this area. 2 3 4 5 6 7 8  9  1011  1  2  3  4  5  6  7  8  9  2011  1  2  3  4  5  6  7  8  9  30  1  2  3  4  5  6  7  8  9  40  1  2  3  4  5  6  711  8 
